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ABSTRACT 

Background Early, intensive treatment of rheumatoid 
arthritis (RA) with the combination of (initially high dose) 
prednisolone, methotrexate and sulfasalazine (COBRA 
therapy) considerably lowers disease activity and 
suppresses radiological progression, but is infrequently 
prescribed in daily practice. Attenuating the COBRA 
regimen might lessen concerns about side effects, but 
the efficacy of such strategies is unknown. 
Objective To compare the 'COBRA-light' strategy with 
only two drugs, comprising a lower dose of prednisolone 
(starting at 30 mg/day, tapered to 7.5 mg/day in 9 weeks) 
and methotrexate (escalated to 25 mg/week in 9 weeks) 
to COBRA therapy (prednisolone 60 mg/day, tapered to 
7.5 mg/day in 6 weeks, methotrexate 7.5 mg/week and 
sulfasalazine 2 g/day). 

Method An open, randomised controlled, non- 
inferiority trial in 164 patients with early active RA, all 
treated according to a treat to target strategy. 
Results At baseline patients had moderately active 
disease: mean (SD) 44-joint disease activity score (DAS44) 
4.13 (0.81) for COBRA and 3.95 (0.9) for COBRA-light. 
After 6 months, DAS44 significantly decreased in both 
groups (-2.50 (1.21) for COBRA and -2.18 (1.10) for 
COBRA-light). The adjusted difference in DAS44 
improvement between the groups, 0.21 (95% CI -0.1 1 
to 0.53), was smaller than the predefined clinically 
relevant difference of 0.5. Minimal disease activity 
(DAS44 <1 .6) was reached in almost half of patients in 
both groups (49% and 41% in COBRA and COBRA-light, 
respectively). 

Conclusions At 6 months COBRA-light therapy is most 

likely non-inferior to COBRA therapy. 

Clinical Trial Registration Number 55552928. 



INTRODUCTION 

Early and intensive treatment of rheumatoid arth- 
ritis (RA) has significantly altered the short-term 
and long-term outcome of RA patients. 
Targeting treatment to decrease disease activity 
immediately after diagnosis has favourable effects 
on disease activity, physical functioning and (radio- 
graphic) joint damage progression.^"^ Combination 
therapy of disease-modifying anti-rheumatic drugs 
(DMARD), usually including prednisolone, has 
proved to be superior to monotherapy for suppres- 
sing disease activity and radiological progres- 
sion.^ ^ ^"^^ This was observed in the COBRA trial 



(COmbinatietherapie Bij Reumatoide Artritis) in 
M^hich patients w^ere treated w^ith sulfasalazine (SSZ), 
methotrexate and initially high-dose prednisolone 
(60 mg/day). Disease activity decreased and radio- 
logical progression w^as suppressed, and these effects 
were sustained after long-term follow^-up.^ 
Furthermore, in the BeSt study it was demonstrated 
that treatment w^ith COBRA therapy is as effective as 
combination therapy w^ith methotrexate and initial 
anti-tumour necrosis factor treatment (infliximab) 
w^ith respect to clinical improvement and prevention 
of radiographic damage, and superior to initial 
monotherapy w^ith methotrexate and step-up therapy 
in the first months of treatment.^ 

Despite confirmed cHnical effectiveness, safety 
and cost-effectiveness, rheumatologists infrequently 
prescribe COBRA therapy to patients for the fol- 
loM^ing reasons: (1) fear of possible side effects of 
high-dose prednisolone; (2) complexity of the treat- 
ment schedule; (3) the large number of pills that 
patients receive and physicians should prescribe; 
and 4) concerns about possible counteracting inter- 
actions betw^een methotrexate and sulfasalazine.^^ 
Therefore, a treat-to-target strategy combining a 
loM^er dose of prednisone, w^ithout sulfasalazine 
and w^ith a higher dose of methotrexate, was 
designed, termed 'COBRA-light'. The objective of 
this study w^as to compare the effect of 
COBRA-light to COBRA on clinical and radio- 
logical outcomes in early RA. This report focuses 
on w^hether COBRA-Hght therapy is non-inferior to 
COBRA therapy in the primary clinical outcome 
set at 26 wrecks of treatment. 

PATIENTS AND METHODS 
Patients 

The COBRA-light study was an investigator-driven 
study: initiated, designed and conducted by rheu- 
matologists w^orking at the VU Medical Center, 
Reade and Westfriesgasthuis in Amsterdam and 
Hoorn, The Netherlands. Patients w^ith early RA 
according to the revised American College of 
Rheumatology (ACR) criteria, were recruited 
between March 2008 and March 2011. Other 
inclusion criteria w^ere: age 18 years and over, 
disease duration 2 years or less, currently active 
disease as show^n by at least six sw^ollen and tender 
joints, plus either an erythrocyte sedimentation rate 
(ESR) of 28 mm/h or greater or a global health 
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score of 20 mm or greater on a 0-100 mm visual analogue 
scale. Exclusion criteria included: previous treatment w^ith glu- 
cocorticoids or DMARD other than antimalarial agents, uncon- 
trolled diabetes mellitus, heart failure (New York Heart 
Association class 3-4), uncontrolled hypertension, ALT or AST 
level more than three times the upper limit of normal, reduced 
renal function (serum creatinine level >150 |jLmoles/l), contrain- 
dications for glucocorticoids and a positive tuberculin skin test. 
The eligibility criteria strongly resemble earlier trials establishing 
the efficacy of COBRA. ^ ^ The medical ethics committee at each 
participating centre approved the protocol and the study w^as 
conducted in accordance w^ith the Declaration of Helsinki/good 
clinical practice. All patients gave w^ritten informed consent 
before inclusion. 



Treatment allocation and intervention 

The COBRA-light study w^as a randomised, open, multicentre 
trial comparing tw^o treatment schedules for the treatment of 
early RA (http://www.controlled-trials.com; ISRCTN55552928). 
Patients were randomly assigned to either COBRA therapy or 
COBRA-light therapy using sequentially numbered envelopes 
containing the allocated treatment group. Online randomisation 
software was used to obtain variable blocks of six, stratified per 
centre. After checking eligibility and informed consent, the 
study physician entered each patient into the study. For some 
patients the assigned treatment was started after 1 week to allow 
baseline measurements of insulin resistance (results reported 
separately). 

This study included a strict treatment regime during 1 year 
and a second year of follow-up. 

Patients assigned to COBRA therapy started with prednisolone 
60 mg/day, tapered to 7.5 mg/day in 6 weeks, methotrexate 
7.5 mg/week and sulfasalazine 1 g/day, increased to 2 g/day after 
1 week (figure 1) according to the COBRA study. ^ The decision 
to adjust medication was based on the disease activity score in 44 
joints (DAS44), including the Ritchie articular index, assessed 
every 3 months. The primary treatment goal was minimal disease 
activity, at that time defined as DAS44 less than 1.6. The protocol 
required an increase of the methotrexate dose to 25 mg/week 
after 13 weeks of treatment if the DAS44 was 1.6 or over. 
Patients receiving COBRA-light therapy started with prednisol- 
one 30 mg/day, tapered to 7.5 mg/day in 9 weeks and methotrex- 
ate 10 mg/week with stepwise increments in all patients to 
25 mg/week in 9 weeks; the protocol required the treating phys- 
ician to consider parenteral methotrexate after 13 weeks if the 
DAS44 was 1.6 or greater (figure 1). All patients received foHc 
acid 5 mg/week and daily calcium/vitamin supplementation. 
Bisphosphonates were prescribed according to the guidelines for 
glucocorticoid-induced osteoporosis.^^ Concomitant treatment 
with non-steroidal anti-inflammatory drugs and intra-articular 
injections with glucocorticoids during the study were permitted. 
For analyses, it was assumed that all intra-articular glucocorticoid 
injections given less than 3 months before the next visit influ- 
enced the disease activity calculations. Therefore, the injected 
joint was scored as being tender and swollen. If an intramuscular 
glucocorticoid injection was given within 4 weeks before a next 
visit, the disease activity calculation was recorded as missing. 

In general, in the case of an adverse event, the responsible 
drug(s) were reduced to the lowest tolerable dose. Additional 
options for methotrexate included subcutaneous injections if 
patients experienced gastrointestinal side effects and finally 
patients could switch to leflunomide if they remained intolerant 
to methotrexate. 



Assessment of endpoints 

Every 3 months independent research nurses and (for VU 
Medical Center) study physicians performed the assessments. 
The primary outcome was the change in DAS44 after 26 weeks 
of treatment compared with baseline (ADAS44). Secondary out- 
comes included the proportions of patients achieving minimal 
disease activity according to DAS44 criterion (DAS44 1.6) and 
the new ACR/European League Against Rheumatism (EULAR) 
criteria (Boolean approach). Other secondary outcomes 
were changes in core set variables, the EULAR and ACR 
response criteria and physical function as measured by the 
Dutch version of the health assessment questionnaire 
(HAQ).^^ All protocol violations were recorded. ProtocoHsed 
treatment deviations were recorded separately. Major protocol 
violations were defined as any unapproved changes in the treat- 
ment protocol or procedures that could affect the completeness, 
accuracy, reliability and integrity of the study data; this was adju- 
dicated by an independent committee of two rheumatologists 
not involved in the execution of the study. 

Safety 

During follow-up safety was monitored at each study visit by 
active solicitation: patients were interviewed on the presence of 
adverse effects following a detailed list. In addition, laboratory 
monitoring comprised a complete blood cell count, serum levels 
of ALT, alkaline phosphatase, creatinine, electrolytes, glucose 
and lipids. All adverse events and subsequent treatment adjust- 
ments were recorded. A serious adverse event was defined as 
any untoward medical occurrence that resulted in death, was 
life-threatening, (planned) inpatient hospitalisation or prolonga- 
tion of existing hospitalisation, resulted in persistent or signifi- 
cant disability/incapacity, or (planned) intervention to prevent 
permanent impairment or damage. An independent committee 
identified all serious events and assessed their potential relation- 
ship with treatment. 

Statistical analysis 

The primary outcome of this trial was the mean ADAS44 after 
26 weeks. The limit for non-inferiority was set at a difference in 
change of 0.5 points. Sample size calculations showed that 142 
patients would be needed to obtain 80% power, with a two- 
sided significance level of 5%, to detect this difference. The 
target inclusion was set at 160 to compensate for loss to 
follow-up. Data are presented as mean values ±SD or as median 
(IQR) in the case of skewed distribution. Analyses were per- 
formed by a modified intention to treat (ITT) protocol, includ- 
ing all patients who received at least one dose of the allocated 
treatment schedule. Two patients (one in each group) were lost 
to follow-up at weeks 13 and 16, respectively, and their missing 
data were imputed as follows: the mean change in DAS44 
between week 13 and week 26 of all patients was used to calcu- 
late the missing DAS44 scores at week 26 for the individual 
patient. Post hoc, after checking results, DAS44 calculations 
with C -reactive protein (CRP) were performed to investigate the 
effect of different acute phase proteins. 

All outcome variables with Gaussian distribution were ana- 
lysed by linear regression. The primary outcome was analysed 
with ADAS44 as outcome and treatment group and baseline 
DAS44 as explanatory variables. Non-normally distributed para- 
meters were first log-transformed and also analysed by linear 
regression. Categorical variables were tested by the t^st. 
Subgroup analyses were performed to explore the effect of 
protocol deviations on the primary outcome. All statistical 
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Figure 1 Treatment protocol 
COBRA-light study. * Methotrexate 
must first be increased to 25 mg/week. 
DAS44, 44-joint disease activity score; 
MTX, methotrexate; sc, subcutaneous; 
TNF, tumour necrosis factor. 



COBRA 



Prednisolone 
vveek 1 
week 2 
week 3 
week 4 
week 5 
week 6 
week 7-28 



60mg/day 
40nng/day 
SOmg/day 
20mg/day 
15mg/day 
lOmg/day 
7.5nng/day 



Total prednisolone dose 2327. 5mg 

Methotrexate 

week 2 7.5nng/week 

Sulfasalazine 

week 2 1000mg/day 

week 3-26 2000mg/day 



COBRA-light 



Prednisolone 
week 1 
week 2 
week 3 
week 4-8 
week 9-28 



30nng/day 
20mg/day 
15mg/day 
1 0mg/day 
7.5nng/day 



Total prednisolone dose 2012.5mg 



Methotrexate 
week 2-4 10nng/week 
week 5-8 17.5nng/week 
week 9-26 25nng/week 



Week 13 

DAS44 ^1.6: active disease, increase 
MTX per 2 weeks: 15;20;25 nng/week 



Week 13 

DAS44^1.6: active disease, continue 
medication. Consider MTXsc 



Week 26 

DAS44 <1.6: taper prednisolone in 
v\^ekly steps, stop at week 38 

DAS44 >1.6: active disease, start TNF- 
antagonist* 



t 

Week 26 

DAS44 <1.6: taper prednisolone in 
weekly steps, stop at week 38 

DAS44 >1.6: active disease, start TNF- 
antagonist 



analyses were run on SPSS for Windows V15.0. A two-sided 
p<0.05 was considered statistically significant. For the primary 
outcome, ADAS44, results document whether the difference 
between the groups and its 95% CI exceeds the preset non- 
inferiority boundary. For secondary outcomes, for example, the 
difference in disease activity score components, the results of 
traditional statistical tests of the null hypothesis of no difference 
are reported. 

RESULTS 

In total, 164 patients were randomly assigned for treatment 
with COBRA (n=81) or COBRA-light (n=83) (figure 2). Of all 
patients screened (n=246), 33% were not included because they 
did not meet the entry criteria or declined participation. The 
predominant reason to decline was the intensity of the study 
rather than the treatment. Two patients did not initiate treat- 
ment and dropped out immediately after randomisation. These 
patients were excluded from the ITT analyses. In addition, two 
patients (one in each arm) stopped trial treatment and were lost 
to follow-up at 13 and 16 weeks due to adverse events (myocar- 
dial infarction in COBRA and manic episode in COBRA-light, 
respectively). From these patients no clinical data were available 
at week 26, but both were still alive. At baseline the groups 
were mostly well matched in demographic and disease character- 
istics, but the baseline DAS44 was somewhat higher in the 
COBRA group: mean 4.13 (SD 0.81) versus 3.95 (0.9) in the 
COBRA-light group (table 1). Median disease duration was 
16 weeks (IQR 8-30). The majority of patients (71%) were 



rheumatoid factor (RF) or anti-cyclic citrullinated peptide 
(CCP) positive, and 51% of the patients were positive for both 
factors. In total, three patients had used hydroxychloroquine 
before inclusion (two in COBRA and one in COBRA-light). The 
four patients prematurely discontinuing trial treatment were 
older (median 64 years, IQR 54-70) and had a higher HAQ 
score at baseline (median 1.9, IQR 1.4-2.3) compared to the 
other patients. 

Clinical outcomes 

In both groups disease activity rapidly decreased, with most of the 
effect already reached at week 13 (figure 3): change in DAS44 at 
26 weeks was -2.50 (1.21) for COBRA and -2.18 (1.10) for 
COBRA-light; between-group difference 0.33 (95% CI -0.03 to 
0.68), that is, less than the prespecified non-inferiority boundary 
(table 2). This difference in ADAS44 decreased to 0.21 points 
(95% CI -0.11 to 0.53) after correction for baseline DAS44 
values. The mean DAS44 at week 26 was 1.62 (0.96) for the 
COBRA arm and 1.78 (1.13) for the COBRA-light arm. After 
13 weeks of treatment, 46 (57%) patients in the COBRA arm had 
a DAS44 of 1.6 or greater, and thus needed to intensify the treat- 
ment, compared to 45 (56%) patients in the COBRA-light arm. 

We also show the analyses with a two-sided 90% CI.^^ The dif- 
ference in ADAS44 changes to 0.33 points (90% CI 0.11 to 0.71); 
adjusted for baseline DAS44: 0.21 points (90% CI -0.05 to 0.48). 
Extra analyses with DAS44 calculated with CRP show that there is 
nearly no difference between the groups. The ADAS44 is -2.15 
(1.09) for COBRA and -2.10 (1.09) for COBRA-light. Therefore, 
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Figure 2 Flow-chart COBRA-light 
study. 



Eligible patients 
246 



Not meeting criteria 


29 


Declined participation 


53 


- Fear of treatment 17 


- Intensity study 


27 


- Other 9 





Randomised 
164 



Treatment not 
initiated: 2 



COBRA 
81 



Drop-out 
after week 13: 
1 



COBRA-light 
81 



Drop-out 
after week 13: 
1 



Completed 
80 



Completed 
80 



a difference in ADAS44 of 0.044 (95% CI -0.29 to 0.38), and 
adjusted for baseline DAS44 CRP: -0.06 (95% CI -0.36 to 0.23). 

There were no significant differences between the treatment 
groups with respect to all secondary outcome measures at week 



26 (figure 3), except for ESR, which was lower in the COBRA 
arm (p = 0.003). There were no statistically significant differ- 
ences in the proportion of patients reaching minimal disease 
activity (DAS44 <1.6); 49% COBRA versus 41% COBRA-light, 



Table 1 Baseline characteristics 





Cobra (n=81) 


Cobra-light (n=83) 


Age, years 


53 (±13) 


51 (±13) 


Women, n (%) 


54 (67%) 


58 (70%) 


Disease duration (weeks) 


16 (9-28) 


17 (8-33) 


RF positive, n (%) 


47 (58%) 


48 (58%) 


Anti-CCP positive, n (%) 


50 (62%) 


55 (66%) 


Erosive disease, n (%)* 


8 (10%) 


14 (17%) 


DAS44 


4.13 (±0.81) 


3.95 (±0.89) 


DAS44 CRP 


3.98 (±0.73) 


3.83 (±0.85) 


DAS28 


5.67 (±1.13) 


5.45 (±1.29) 


Tender joints 


17 (12-24) 


16 (10-23) 


Swollen joints 


13 (10-17) 


11 (9-14) 


Ritchie articular index 


10 (7-13) 


11 (7-13) 


HAQ 


1.36 (±0.66) 


1.37 (±0.71) 


ESR, mm/h 


27 (15-45) 


27 (12-48) 


CRP, mg/l 


13 (5-27) 


13 (4-31) 


Patient assessment disease activity, mm (0-1 00) 


64 (43-76) 


68 (52-84) 


Patient assessment of pain, mm (0-100) 


64 (46-76) 


59 (38-78) 


Patient global assessment, mm (0-100) 


62 (48-75) 


60 (36-78) 


Physician assessment disease activity, mm (0-100) 


50 (40-60) 


46 (38-59) 



Data are expressed as mean (±SD) or median (IQR). 
* Erosive disease according to the in-house radiologist. 

Tender joints=53 joints, swollen joints=44 joints, Ritchie articular index=53 joints. 

Anti-CCP, anti-cyclic citrullinated peptide; CRP, C-reactive protein; DAS28, 28-joint disease activity score; DAS44, 44-joint disease activity score; ESR, erythrocyte sedimentation rate; 
HAQ, health assessment questionnaire; RF, rheumatoid factor. 
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Figure 3 Mean change in outcomes 
of treatment. Data are expressed as 
mean (±SD). Dotted line represents 
COBRA and straight line represents 
COBRA-light. *p<0.05 compared with 
COBRA-light. Number of patients DAS44 
COBRA: baseline, 81; week 13, 81; week 
26, 81. COBRA-light: baseline, 81; week 
1 3, 80; week 26, 81 . Number of patients 
HAQ COBRA: baseline, 80; week 13, 80; 
week 26, 78. COBRA-light: baseline, 81; 
week 13, 79; week 26, 80. Number of 
patients ESR COBRA: baseline, 81; week 
13, 80; week 26, 80. COBRA-light: 
baseline, 81; week 13, 78; week 26, 80. 
Number of patients CRP COBRA: 
baseline, 81; week 13, 81; week 26, 78. 
COBRA-light: baseline, 79; week 13, 78; 
week 26, 76. p Values: DAS44: baseline, 
p=0.2; week 1 3, p=0.3; week 26, 
p=0.37. HAQ: baseline, p=0.97; week 
13, p=0.33; week 26, p=0.52. InESR: 
baseline, p=0.94; week 13, p=0.002; 
week 26, p=0.006. InCRP: baseline, 
p=0.82; week 1 3, p=0.21 ; week 26, 
p=0.94. CRP, C-reactive protein; DAS44, 
44-joint disease activity score; ESR, 
erythrocyte sedimentation rate; HAQ, 
health assessment questionnaire; In, 
natural logarithm. 



5 
4 
3 
2 

1 ^ 

0 
5 

4 

3 

2 

1 ^ 

0 



DAS44 




InESR (mm/h) 




3 

months 




InCRP (mg/L) 




3 

nnonths 



and remission according to the ACR/EULAR Boolean remission 
criteria: 16% COBRA vs 20% COBRA-light. The percentage of 
patients with good EULAR response after 13 weeks was 63% in 
the COBRA arm and 47% in the COBRA-light arm, which 
increased to 75% and 65% (in COBRA and COBRA-light, 
respectively) after 26 weeks. A limited number of patients ful- 
filled the EULAR non-response criteria: 4% versus 11% after 
13 weeks and 6% versus 11% after 26 weeks for COBRA and 
COBRA-light, respectively. An ACR20 response was achieved in 
74% COBRA versus 72% COBRA-light patients, an ACR50 
response in 57% versus 62% and an ACR70 response in 38% 
versus 49%, respectively. None of these differences reached stat- 
istical significance. During follow-up, one COBRA-light patient 
received an intramuscular injection with glucocorticoids 2 weeks 
before the 13 -week assessment and three COBRA-light patients 
received an intra-articular injection. 

In the COBRA arm 47 (58%) patients needed intensification 
(eg, increase of methotrexate to full dose) at week 13 due to 
high disease activity. An increase in methotrexate resulted in a 
mean (SD) ADAS44 of -0.67 (0.8) at week 26, compared with a 
mean (SD) ADAS44 of 0.03 (1.1) in patients who had a DAS44 
of 1.6 or greater but without intensification (eg, protocol viola- 
tion). After 26 weeks the mean methotrexate dose was 15.6 mg/ 
week in the COBRA arm; 24.4 mg/week after intensification 
and 7.5 mg/week in the remainder. In three (4%) COBRA-light 
patients the treatment was intensified by parenteral methotrex- 
ate. The mean methotrexate dose was 24 mg/week in the 
COBRA-light arm. No patients were lost to follow-up due to 
loss of efficacy. 

Adverse events 

On active solicitation the majority of patients reported at least 
one adverse event: COBRA 94% and COBRA-light 90%. These 
were mostly mild gastrointestinal problems (42% in both 



groups), infections (42% in COBRA and 40% in COBRA-Hght) 
or skin problems (37% and 43% in COBRA and COBRA-Hght, 
respectively). Six per cent of the COBRA patients and 5% of the 
COBRA-light patients did not reach the maximal dose of metho- 
trexate due to elevated liver enzymes or gastrointestinal com- 
plaints. During the 26 weeks of treatment mean weight gain was 
1.3 (3.1) kg for COBRA and 1.2 (3.4) kg for COBRA-light 
(p = 0.90). In total, seven patients (9%) in the COBRA arm had 
an increase of more than 5 kg compared with 14 patients (18%) 
in the COBRA-light arm. In the COBRA arm two patients were 
newly diagnosed with diabetes type II and needed treatment 
with oral antidiabetic drugs. Three patients needed treatment 
for hypertension (one in the COBRA arm and two in the 
COBRA-Hght arm). 

Serious adverse events occurred in three COBRA patients 
(myocardial infarction, planned cataract operation, and a 
planned operation of the cervical spine) and in six COBRA-light 
patients (planned knee replacement, planned hallux valgus 
surgery, planned varicose vein surgery, planned control colo- 
scopy for diverticulosis, hospitalisation for arrhythmia, and a 
manic episode). 

Protocol violations 

More protocol violations occurred in COBRA than in 
COBRA-Hght: 24 versus 7%. Six COBRA patients and two 
COBRA-Hght patients had a major protocol violation (table 3). 
These patients were included in the primary analysis. Excluding 
patients with major protocol violations resulted in a larger 
improvement in DAS44 (-2.57 (1.19)) in patients treated with 
COBRA, while the results for COBRA-light remained more or 
less the same (-2.16 (1.09)). The difference in ADAS44 
increased to 0.41 points, which was significantly different (95% 
CI 0.05 to 0.77); adjusted for baseline DAS44: 0.21 (95% CI 
-1.12 to 0.53). 
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Table 2 Outcome at 26 weeks 





COBRA (n=81) 


COBRA-light (n=81) 


Unadjusted p (95% CI) 


p Value 


Adjusted* p (95% CI) 


p Value 


A DAS44 


-2.50 (±1.21) 


-2.18 (±1.1) 


0.33 (-0.03 to 0.68) 


0.08 


0.21 (-0.11 to 0.53) 


0.19 


AUC DAS44 


62.1 (±17.6) 


64.0 (±25.4) 


2.2 (-4.5 to 9.0) 


0.52 






A DAS44 CRP 


-2.15 (±1.09) 


-2.10 (±1.09) 


0.04 (-2.9 to 0.38) 


0.79 


-0.06 (-0.36 to 0.23) 


0.68 


A HAQ 


-0.8 (±0.6) 


-0.8 (±0.7) 


0.1 (-0.2 to 0.3) 


0.61 


0.1 (-0.1 to 0.2) 


0.49 


A Tender joints 


-14.0 (±10.9) 


-12.8 (±11.1) 


1.2 (-2.3 to 4.7) 


0.49 


0.3 (-2.0 to 2.5) 


0.81 


A ^xft/nllon inintc 

L\ JVVUIICll JUIIILO 


-1 1 .3 (+6.1) 


-9.6 (+6.2) 


1 fi (-0 ^ tn ^ 

I.U y KJ.D LU D.J/ 


0.10 


n 7 (-0 Q tn 1 4^ 


0.67 


A ESR, mm/ht 


-21.5 (-37; -8) 


-13.5 (-34; -4) 


1.5 (1.2 to 2.1) 


0.003 


1.5 (1.2 to 2.0) 


0.002 


A CRP, mg/lt 


-9.5 (-25; -1) 


-8.5 (-29;-1) 


1.1 (0.7 to 1.6) 


0.67 


1.0 (0.8 to 1.4) 


0.42 


A Patient VAS disease activity 


-31 (±31) 


-41 (±32) 


-9.3 (-19.3 to 0.7) 


0.07 


-5.6 (-13.8 to 2.6) 


0.18 


A Patient VAS pain 


-32 (±30) 


-34 (±30) 


-0.5 (-10.1 to 9.2) 


0.55 


-2.9 (-10.5 to 4.7) 


0.25 


A Patient VAS global health 


-33 (±32) 


-33 (±30) 


-2.9 (-12.5 to 6.7) 


0.92 


-4.7 (-12.6 to 3.3) 


0.45 


A Physician VAS disease activity 


-31 (±20) 


-31 (±25) 


-0.6 (-7.9 to 6.6) 


0.98 


-3.1 (-9.4 to 3.1) 


0.43 



Data are expressed as mean (±SD) or median (IQR) change from baseline. A=change from baseline value. Significance between groups was tested with linear regression. 
* Adjusted for baseline value. 
tRegression based on LNESR and LNCRP. 

anti-CCP, anti-cyclic citrullinated peptide; AUC, area under the curve; CRP, C-reactive protein; DAS44, 44-joint disease activity score; ESR, erythrocytesedimentation rate; HAQ, health 
assessment questionnaire; RF, rheumatoid factor; VAS, visual analogue scale. 



Data excluding patients with any protocol violation (but 
retaining patients with protocolised treatment deviations) 
resulted in a difference in ADAS44 of 0.42 points in favour of 
COBRA (95% CI 0.42 to 0.8); adjusted for baseline DAS44: 
ADAS44 is 0.23 points (95% CI -0.1 to 0.57). This difference is 



Table 3 Protocol deviations 




COBRA (n=81) 


COBRA-light (n=81) 


Protocolised treatment deviations 


8 


11 


No full dose methotrexate due to 


5 


5 


elevated liverenzymes or 






gastrointestinal adverse events 






Reduction prednisolone due to 


1* 


2t 


adverse events 






Reduction sulfasalazine due to 


1 




adverse events 






Switch to leflunomide due to 




1 


methotrexate intolerance 






Intra-articular injection 




3 


Intramuscular injection 


1 




Minor violations 


13 


4 


No increase to full methotrexate 


9 


2 


Inappropriate increase methotrexate 


2 




Inappropriate step in patient with 




1 


methotrexate intolerance 






Lower dose sulfasalazine 


1 




Inadequate prednisolone dose 


1* 




No DMARD temporarily 




1 


Major violations 


6 


2 


No medication for weeks 


2 




Mesalazine instead of sulfasalazine 


1 




Permanent stop of DMARD 


1 




Prednisolone not tapered to 7.5 mg 


1§ 




Anti-TNF started at week 13 




1 


Inappropriate step in patient with 


1 


1 


methotrexate intolerance 






* Prednisolone dose 0 mg/day. 
tPrednisolone dose 0 and 5 mg/day. 
^Prednisolone dose lOmg/day. 
§Prednisolone dose 15 mg/day. 

DMARD, disease-modifying antirheumatic drug; TNF, tumour necrosis factor. 



Still smaller than the previously defined threshold for a clinically 
relevant difference of 0.5. Analyses w^ith DAS44 CRP: data 
w^ithout patients w^ith a major protocol violation, the difference 
in ADAS44 is 0.08 points (95% CI -0.26 to 0.43); adjusted for 
baseline DAS44: ADAS44 is -0.1 points (95% CI -0.39 to 
0.20). Again, per-protocol analyses w^ith a two-sided 90% CI 
resulted in a CI w^ithin the threshold: data w^ithout patients w^ith 
a major protocol violation; adjusted for baseline DAS44: 
ADAS44 is 0.21 points (90% CI -0.06 to 0.47). 

DISCUSSION 

This study suggests that COBRA-light therapy may be a feasible 
alternative to COBRA in the first 6 months of treatment. As the 
CI of the observed difference in ADAS44 includes the prede- 
fined clinically relevant threshold of 0.5, w^e are unable to claim 
non-inferiority fully. How^ever, w^hen analyses were performed 
M^ith a two-sided 90% CI, or when DAS44 w^as calculated w^ith 
CRP, the CI of the ITT and per-protocol analyses are w^ithin the 
predefined threshold of 0.5. The results were consistent across 
the secondary outcomes, w^ith some trends even favouring 
COBRA-light (eg, ACR/EULAR remission and ACR50 and 
ACR70 responses), and only the ESR proved significantly low^er 
in the COBRA arm. In fact, this difference in ESR is the main 
driver for the observed difference in ADAS44 betw^een the 
groups. In addition, no differences w^ere seen in the safety 
profile. In other w^ords, COBRA-light therapy seems to be 
equally effective and safe but has the advantage that it incorpo- 
rates a low^er initial dose of prednisolone and a less complicated 
treatment schedule. As our study was performed in standard 
medical practice, w^ith a high inclusion rate of 67% resulting in 
a patient profile typical for early RA, our results are clinically 
relevant. Interestingly, more patients declined participation due 
to the intensity of the study than due to the fear of side effects 
of the treatment medication, w^hich is in line w^ith earlier 
research. 

The improvement in disease activity found in this study is 
comparable w^ith or even better than previous studies of combin- 
ation therapy for RA.^ ^ In the COBRA and BeSt trial a mean 
change in DAS44 of -2.1 resp. -2.3 w^as found after 6 months 
treatment with COBRA therapy^ Both COBRA and 
COBRA-light resulted in a large number of patients w^ith DAS44 
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less than 1.6 after 26 weeks of treatment. These proportions are 
much higher than those found in the original COBRA trial 
(17% of the patients treated with COBRA), in most part 
explained by the methotrexate intensification in this study, and 
seem to be a bit higher than those found in the BeSt trial in 
which 30-35% of the patients treated with COBRA achieved 
DAS44 less than 1.6 after 6 months.^ Similarly, compared 
with the original COBRA trial, more patients in this study 
achieved EULAR good response and ACR70 after 26 weeks. 
Compared with the previous studies, our patients were enrolled 
after a short period of symptoms, had a lower DAS44, were less 
often RF or anti-CCP positive, and, most strikingly, were less 
often erosive at baseline. Presumably, as a result of advanced 
insight and altered guidelines, RA patients are seen earlier by 
the rheumatologist and treatment is initiated earlier than 
10 years ago. This study was designed before the results of 
treat-to-target studies were published, and monitoring more fre- 
quent than every 3 months might even improve the results, but 
the feasibility in routine practice remains to be determined.^ ^ 
Compared with other studies a large number of protocol viola- 
tions were reported, which is due to the use of a specified Hst 
during every visit, to the complex drug treatment scheme and 
to the use of combination therapy of DMARD. 

This study reports the clinical data after 26 weeks of treat- 
ment. Longer-term clinical effects as well as the effects on radio- 
logical progression are still under investigation. 

This study has some limitations. The results of open-label 
trials are more susceptible to bias than blinded studies. To min- 
imise any influence on outcome assessment, these were per- 
formed by trained research nurses uninvolved in the routine 
care. On the other hand, the open-label design more closely 
mimicked daily practice, which increases its external validity. 
However, this also resulted in a relatively large proportion of 
physicians and patients not adhering to the treatment protocol, 
in most cases leading to suboptimal dosing given the level of 
disease activity. 

Another point is the non-inferiority design. The width of the 
CI is a function of power, ideally 90% in this type of trial, 
whereas 80% was the maximum feasible in our setting. The 
relevance of non-inferiority trials depends on the choice of the 
non-inferiority margin. Based on clinical experience we arbi- 
trarily chose a non-inferiority margin of 0.5 before starting the 
study. Our point estimate was well below that boundary, but the 
upper limit of the CI was around the chosen margin. However, 
0.53 exceeds the upper Hmit of 0.50 only minimally, in addition 
the changes in DAS44 are largely driven by ESR, which was 
lower after 26 weeks in COBRA than in COBRA-light. Other 
outcome measures, such as ACR 50/ACR70 remission etc. 
favour COBRA-light. 

Finally, despite the intensive treatment schedules, almost 
10% of the patients showed no response, which might be 
partly due to non-compliance or intolerance for DMARD. A 
treat-to-target therapy should identify these patients even more 
quickly and an alternative treatment should be started as soon 
as possible. 

In conclusion, we suggest that COBRA-light therapy is a feas- 
ible alternative to COBRA therapy in the first 6 months: both 
strategies effectively lower disease activity in early, active RA 
patients and are generally well tolerated. The applicability of 
COBRA-light will be more fully determined by the 1-year clin- 
ical and radiological results. 

Correction notice This article has been corrected since it was published Online 
First. The figures have been updated. 
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